UNCLA SSIFIED

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION, ALEXANDRIA, YIRGINIA

UNCLASSIFIED



NOTICE: When govermment or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U, 8.
Government thereby incurs no responsidbility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the sald drawings, specifications, or other
data 1is not to be regarded dy implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



“POREBWORD

This publication was prepsred under contract for
the Joint Publications Ressarch Service, an organization
established to service the translation and foreign-lenguage
research needs of the various federal government departe-
ments, R A I N S

The contents of this naterisl in no way represent
the policies, views, or attitudes of the U, S, Government,
or of the parties to any distribution arrangements,

" PROCUREMENT OF JPRS REPORTS

‘ All JPRS reports sre listed in bnthix ats%gg of U, S,
Gove Publications, available for $4,30 (90,00 foreign) per
year (including sn annual index) from the Superintendent of
Documents, U, S, Government Printing Office, Washington 25, D.C,

Seientific and technical reports may be obtsined from:
Sales and Distribution Section, Office of Technical Services,
Washington 28, D, C, These rsports and their prices are listed
in the Office of Technical Services semimonthly publication,
Technical Translations, availsble at $12,00 per year from the
Superintendent of Documents, U, S, Government Printing Office,
Washington 25, D, C,

Photocopies of any JPRS report are availsble (price upon
request) from: Photoduplication Service, Library of Congress,
“alhingm 25’ D, C,



JPRS: 17,239

ARTICLES FROM W
(BT

=USSR=-

Following is the translation gr two ;rticles ‘ .
n the Russian-lan eriodical Do 15%
orts of ny o ciences

W (Reports of the Acade
Moscow, 1962, Additional bibliographic
information accompanies each article, )

Contents =age

Protective Effect of Phytollpopolysaccharides
and VB2 Ag&inﬂ’tImdiatlon......-'...........n.-.... 1

On the Selective Effect of Ultrasonic Waves on
the Molecular Structure of Insulin,.ccseccscscccasescs T



P!BttotnﬂlII!IET-Ol'HmthIFUHIJEch!AHnﬂHBAln\nhz‘
gunnnm::nunmunu
[Pellowing is the trenslation of sn article by
Vo A Sondak, Ye. P. Grecheva; B. M. Gladyshev,
and Vi I, Suslikov in the Russian-langwage

poriedionl 1 (Reports of the
Assdany of Sciemces ’ » Mosoow, 1962,
- 4 925.928., ] .

(Presented by Academiclan A,.I, Optrin'13 April 1962)

We know that the bacterial lipopolyssaccharides (BLP)
have a pronounced effect on the functioning of humsn and
animal bone marrow. This is manifested in heightened leuco=-
cytosis (with an intensification of the phagocytic activity
of the leucocytes and reticulo=endothelial cella), which
apparently strengthens the resistance of man and animals to
infection (the BIPs do not affect erythro-thrombopolesis)
(refs 1=9), However, the high toxicity of the BLPs and their
ability to stimulate fibrinolysis hindexr the use of these
compounds as protective agents againat penetrating radlation,

For this reason, from the atandpoint of research on
defense against penetrating radiation, the compounds of the
lipopolysaocharide type found by B.N, Gladyshev (Blochemistry
Institute of the Academy of Sciences USSR) in the higher
plants (phytolipopolyssccharides =~ PLP) (refs 10, 11) could
be of some interest, The existance of a chemostructural
similarity between the BLPs and PLPs led to the supposition
that the PLPs might also .exhidit bdlologlcal activit{, include
ing that of stimilating in some degree the functionlng of
bone marrow, We also surmised, bearing in mind the origin of
the PLPs, thet the latter lack or possess very low toxlcity,

e present study, & continuation of the search for
protective agents against penstrating radiation (ref 12),
involved testas of s preparation made from tea leaves which
does not exhibit a fidrinolytic effect (oral presentation
by G.V. Andreyenkxo, Moscow University)., The intestinal
mucosa was protected from radiation (refe 13, 14) and exhaus-
tive dlarrhea prevented by mesns of the VB=2 preparsation
which is a vinylbutyl ether polymer (mol wt 6000; ngO 1,4600;

viscosity in 10€ benzene solution 610 centistokes).
t



uginﬁg. The study was oarried out on white male rats
with normal hemograms. Both the test. and oontrol specimens
wers subjected to total irradiation with Y -rays from a

0050 aourae (700 r dose) under the following technical cone
ditions: DSM=49, dose rate 62 r/min, For uniform Y -irrsdia-
tion, the rats were treated in groups of 5-10, The animals

in group I received four subcutansous injections of PLP each
in the pelvic area for a total of 200-400Y per rat weighing
200 grams, with each injection containing 100-50¥ eof sterile
solution of the agent (sterilization in autooclave): ist .
injection 96 hours, 2nd injeotion 72 hours, 3rd =« 48 hours,
4th == 24 hours prior to irradiation, The specimens in

group II were tested for ocombined effect of PIP and VB2
preparation: the latter was administered perorally 24 hours
after irradiation and then daily throughout the entire obe-
servation periocd (30 days). The animals in group III were
used for control. Peripheral blood was studied for all animals,
Determinations were made of the hemoglodin, erythrocytes,
leucooytes and leuooogto formula, reticulocytes, and thrombo-
oytes, The state of the blood was studied prior to irradiae-
tion and after various time intervals (13 S5; 10; 153 20 and
30 da{t) upon irradiation, The data were processed statise
tically by V.I. Suslov on the M=2 computer.

", 6%33131. The study of the protective effects of the
PLP and VBe2 preparation revealed that with the administra-
tion of the PLP preparation 24 hours in advance of irradiation,
the death rTate among the animals was 26%, Witk combined pro=
teotion the rate fell to 23%. Jn the control group, the cor=
responding rate was 62%,
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A = Variant; B = Total number of animals; O = Number of
perishing animals; D = Absolute number, '

. TPror the data of Tadle 1 we can concluda that the
PLP preparation has s protective effect against lonizing
rediation, The effect of ths FLP is intensifled when it 1is
combined with the VB=2 preparation, which is confirmed by
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ntatistical treatments in the firnp case p £ 1'i0'3, and

in the second, p< 2+10,

The data showed that the condition of the. blood
of the experimental animals was much detter than that of
the cortrol group. The content of hemoglobin in the experie
mental rats 5 days after irradiation was 103«105% of the
initial level, followed by an insignificant drop to 95=96%,
By the 30th day rollowing irradiation, the hemoglodbin cone
tent -had risen to 100=1047 of the initial level,

Fipure 1, Variations in hemogram of rats irradiated from

a 00°C source (700 r dose) with combined protection (PLP +

VB=2), Average data, 8 == experiment, b == control, | ==

hemoglohin, 2 =« srythrocytes, 3 == reticulooytes, 4 =«

Egrombocytea. 4 = 7 of initial level; B = Days after irradiae-
on,

In the control rets, starting on the S5th day follow=
ing frradiation, there wes a gradual decline in the hemo=
flohin content in comparison to the initial level; it reached
its lowest values (477) on the 15th day after irradiation,
Ry the 30th day the hemoglobin conten® for the control
erour was 567, The number of erythrooytes in the dlecod of
the control rats from the Sth day after irrsdiation dropred
gradually, reachine e minimum (60% of initial level) on the
20th day after irradiation, In the grouy I rats, in all
time intervals (starting from the Sth day) following irrae
diatior, the incresse in the numbser of erythrocytes in
comparison with the control spacimens was statistically
evident (with the exception of the 30th day following
irrediation)., »



‘ With oombined protection, the survival rate was
higher; on the 10th, t15th, and 20th day after irradiation,
regenergtion was more intense than with the administration
of" PLP alone, The increase in the erythrocyte count, starting
on the 5th day, is statistically evident in all time inter=
vals following irradiation (see Figs 1 and 2 and Table 2),

It must be noted that the decrease in the adsolute
reticulocyte count in the experimental group came later than’
in the control group. 5 days following irradiation, both
the control and experimental specimens exhibited a sharp
drop in the absolute reticuloocyte count; for the experimental
greup, the count was. 17«25% of the initial count; the core
responding figure for the control group was 8,37%, The re-
generstion process in ‘ths, experimental grouy began sooner
and was much more intensive than in the control group.
¥ith combined protection, the regeneration on the 10th,
15th, and 20th days following irradiation was more intemse -
than with PLP protection alone,

Flgpure 2. Variations in hemogram of rats irradiated from

a co%0 source (700 r dose) with PL? proteciion, Averare
data, Notation same as in Fig 1, A = 7 of initlal level;
B = Days after irradiation.

. Fluctuations in the throﬁbocyte count over the
entire observation period did not exceed normal limits,
In the control group, the thrombocyte count from the Sth

day following irradiation begern to fall, reaching th
ofeat Tovels on the 15th, 26th, and Zoth day following

irradiation (see Table 2), The increase in the thrombocyte
count in the sxperimental animals in all time intervals -
starting with the 5th day after irradiation was statistic-
ally evident in comparison with data for the control group,

With reegard to the leucocyte count 1t must be noted
that 1ts inérease became evident statistically Just one day
following irradiation, .

The PLP preparation extracted from tea leaves, in
contrast to RBLP, does not produce & stable and clear varia-
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tion in experiment im comparison with contrel in the plcture
of the leucooyte series,

Thues, we may conclude that the lipopelysaccharide
preparation extracted® from tea leaves has a protective action
against radiation, irmcreasing the survival rate of irradia-
ted animals and prodicing an increase in the hemoglobin con-
tent and the erythrocayte, . reticulocyte, and thrombocyte
counte, The effect off this lipopolysacoharide preparation
upon its combined wies with VB=2 (the vinylbutyl ether polymer),
As distinct from the dYacterial lipopolysaccharides, the tea-
leaf PLP has the abiMity to exercise s protective effect on
the hemopoletic funo®tion and to stimulate erythro~ and thrombo-
cytosis without subsfantially and stadbly altering the plcture
of the leucocyte ser9es,

Biological Physics Irstitute ' Recelved
of the Academy of Scences USSR . 12 April 1962

Organic Chemistry Insstitute imeni
NoDe Zelinskiy of them Acadenmy of

Sclences USSR
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ON THE SELECTIVE EFFECT OF ULTRASONIC WAVES ON
THE MOLECULAR STRUCTURE OF INSULIN

(Following is the translation of an article by
I. Ye, El'piner and L. T, Stekol'mkov, in the
Ruallnvdlmmungo;umiodienl!gﬂﬁgﬁg;ﬁ%&duﬂ% ﬁ%gg
(Reports of the Academy of Seiences » NO &,

Hosoow, 1962, pp 929-932, ]

(Presentad by icadenmician A.T, Overin 2 July 1962)

Ir an ultrasonic field, vrotelns and enzymes split
ur Into irdividuel frapgments of consideradle molecular
welrnt {(re<3+1 ard 2), This vrrocess oceours only when the
wrotaln cointion thus tremted %1s saturated with oryser (aix!
or arror an” if the molecular weisht of *the nretair is over
20,000, ‘0o start with, we nhad only indirect 1ndiecations that
uren *he ultrasonie trestment of = protein solution in the
rregence cf ovvmer, 1t 18 roessible to hsve not only the snlit-
*ine of the rrotein molecules into relstively larre molecular
frapmanitg, but algo the removal from the proteinr molecule
of ircdividual amircacids or.minor veptides (refs 3, 4),

Here in the case of insulin it was estahlished that the
rorronal function of this profeln 1s intensified depending
on the nature of the gas present in the treated solutlon
{ref %), The most obvious deta on structural changes were
chtalned by us through the further study of uhf sound on
water sclutions of insulin. ’

“"he cholce of insulin was dictated by the fact thaet
the ordar of distribution of aminoacid residues in its mole=
cvle ha’ peer firmly established, The molecular weight of
1zsulin is A000 or 6000 % 2, which excludes the possibility
of molecule snlittins urder the action of ultrasonic waves
into relatively large fracments (ref 5), In addition, it is
fairly eagy to determine +the blologleal activity of the .
hormcne studied, .

As 18 known, the insulin molecule consists of two
nolypeptide chalns (A snd B) connected ty disulfide bridges
(see di=cran),
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see Xnglish version p .

In the A-chain, the Ne-terminal bond aminoacid is
glycine, and the O-terminal dond ~-- asparagine; in the B-
chain, these are phenylalanine and alanine, respectively
(refs 6, 7)., To determine the N-terminal bond groups, we
employed a method suggested by Sanger (refs 8, 9) based on
the fact that dinitrofluorobenzol (DNF¥B) in a weakly-basic
nedium interacts with the free NH,-groups of the protein to
form dinitrophenyl derivatives:

F

NO-'Q-;- Nu.ilgcouﬂ Ver

. . , |
¢ e
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' 1

The resultant product was subjected to acid hydroly-
#is in sealad ampules at 100° in 12 N HCl for 8 hours, Al=-
pBost 21l of the dinitrophenol aminocscid derivatives (DNP-
aminosoids) were extracted from the hydrolysate by means of
other, The free aminoscids were removed from the ether ex=
tract by solution in water, while the residual ether con-
taining DNP=aminoscids was dissolved in alcohol and applied
‘o ohromatOfraphic%paper. The solvert employed was bdutanol
saturated with 0,1% ammonia,., The indicators were aloohol
golutions of DN '-aminoacids,

The insulin we used, treated dy the described method,
prcduces two spots on the chromatogram (Fig t) whose position
coincldes with the spots of the DNP-glycine and DNF-phenyl-
filanine employed, These results confirm the data found in the
literature whloh indicate that the Neterminsl bond aminoaclds
are glycine and phenylalanine (refs 8«10) (the resulting
dinitrophencl spot, a side reaction product, was brought out
by placing the chromatogram into concentrated HOl vapor for
%10 minutes),

Other results were obtained in the study of sound-
treated insulin preparations, The treatment was applied to

' : 8
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an 0,37 water solution of insulin for 3 hourg with an ultra=
sonlc wave intensity of about 10=i2 watts/cme (frequency ==
T4C kilocycles/sec)., The irradiated solution was saturated
with oxygen, argon, or hydrogen.

e 1 ., Mg 2

Flgure 1, Chromatograms of Veterminal bord DXP-derivative
aminoacids of insulin molecules, 2 «= DNP~phenylalanine;

6 =~ LY¥P-slycine; & == insulin not subjected to uhf sourd
treatment ( lower 8pot == DNP~glycine, upper 2pot =~ DNP-
phenylalanine); v == insulin solution sound treated in pre-
sence of 02 (lower spot == DNP-glycine, upper spot «- DNP=-
histidine)¥ ) == DNP=glycine; e == DNP-histidine,

Pigure 2. Chromatograms of N=-terminal hond DNP-derivative
insulin aminoacids for insulin subiected to unf sound treate
ment in presence of argon, a ~- DYP-phenylelanine + DNP-
glycine; @ == DNP-slanine; 8 == DNP-cystine; 4 =~ insulin
solution treated in presence of Ar (lower spot =~ DNP-cystine
or DNP-cystelne acid, upper spot =~ DNP-phenylalanine),

Fieure 1 18 a chromatogram of an alcohol solution of DXP-

derivetive aminoacids obtained after appropriate hydrolysis
of the insulin sound=-trested in the presence of oxygen, The
chromatograme invariably revealed a DNP=-glycine and & DNP-

10
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histidine spot. Consequently, under the action of uhf waves
in the presence of oxygen, thers is a cleavage of the peptide
bond between the glutamine and histidine in the B chain,
Further, the tetrapeptide P-al-Val-Asp(NH,)-Glu(NH,) breaks

away from the insulin molecule, It should be noted that the
chromatogram 4id not reveal a spot for DNP-phenylalanine

which should have been formed as & result of DXPB interaction
vith phenylalanine which is the N-terminal bond aminoacid of
the removed tetrapeptide, Apparently, the phenylalanine
included in the tetrapeptide undergoes chemical transformations
ag a result of uhf sound irradistion which deprive it of the
ability to react with DNFB,

It 1s interesting to note that in the case of insulin
#olution sound treatment in the presence of argon, it is the
pentapeptide from the A chain of the hormone molecule rather
than the. tetrapeptide from the B chain which splits off,

This 1s indicated by the chromatogram of Fig 2, Here the in-
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Pigure 3. Chromatograms of aminoacids obtained as a result of
the actlion of carboxypeptidase on insulin bvefore and after
1ts sound treatment,’a =« untreated insulin; 4 =~ insulin
treated in presence of oxygzen (upper spot -- alanine, lower
spot =- aspartic acid); » == insulin treated in presence
of ergon; v == insulin treated in presence of H,; ? == alanine;
¢ == agpartic ascid.

sulin treated in the presence of argon and further processed
with DNFB, produces two spots: DNP=phenylalanine and DNF=-
2ystine, In other words, in the presence of argon under the
action of uhf sound, there is a2 rupture of the polypeptide
4 ¢chaln with the appearance of cystine or its derivatives
(DNP-cystine and 1ts derivatives sre close in their Rr) as

the final N~aminoacid, In a number of cases, the chromatogram
also revealed a glutamic acid srot., We used the dinitrofluoro=
benzol method unsuccessfully in an attempt to detect changes
in the structure of insulin upon its sound treatment in the
presence of hydrogen. Changes were detected, however, with
another technique permitting the determination of the Ce-
terminal bond aminoaclds in the insulin, For this purpose

1"



we used the carboxypeptidise method, Carboxypeptidase splits
up largely those peptide bonds 1in the protein which are adjacent
to the o\-carboxil group.

The insulin solutlion (50 mg of protein) (pH 7.8) in
the presence of the carboxypeptidase enzyme was incubated at
37 and 25% for 4=6 hours, Trichlorscetic acid (20%) was
added following insctivation of the enzyme and the solution
centrifuged, The fluid over the precipitate was decanted
and eveporated in a vacuum (at 40°) until dry. The dry
residue was dissolved in water and chromatographed {solvent
== butanol (OH3COOH-H20):developer'-- ninhydrine).

. The untreéated insulin produced a single spot on the
chromatogram (Fig 3); this belonged to analine, as indicated
in the l{terature (ref 11). From the same chromatogram we see
that the preparsations of insulin sound-treated in the presence
of Hy, 0y, or Ar along with the alanine spot likewise yield

an aspartic acid spot, This indicates that in the ultrasc.nic
vave field at the end of the A=chaln there takes place the
deamidation of the aspartic acid which is split off from the
protein by the carboxypeprtidase, The deamldation of the as-
paragine {probably glutamine as well) was accompanied by the
release of ammonia, which was detected by the Nessler reagent,
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Pigure 4, OChromatograms of asparsgine before and after
sound treatment in the presence ¢ 02 (asparqgine concentra=

tion == 10 mg/ml; length of treatment =« 10 hours; ultrasound
frequency 10 watts/em<), a == aspartic acid; ¢ == sound-
treated asparagine (upper spot =~ agpartic acid, lower spot
=~ gsparagine); ¢ == asparagine,

Tt should be noted that asparagine under the action
of uhf sound oan sctually undergo deamination, as indicated
by the chromatogram (Pig 4). :

12



It can also be surmised that the glutamirne at the:
end of the polypeptide cohtained in the sound treatment of
the insulin solution undersoes deamination in the uhf wave
field with the formation of glutamiec seld (Pig 2).

Thus, ulif sound waves, dependins on the nature of
the gas present, produce ruptures in the polypeptide chaln
at strictlv fived poin+ts of the insulin nolecule: in the
rresence of oxymen, a tetraneptlde splits off “rom' the V~-end
of the Zechaini in the vresence of argon, a pentapeptide
snlits off from the "wend of the Aechain, Tn the presence-of
hydrogen, we note only the deamination of asparasine on the
Cmend of <he Aachain of the insulin molecule; the deamination
of the =aspararine is likewise observed with the sound treate
ment of inaulin in the presence of 0, and Ar. The latter

fact indlicates that mspararcine deaminaticn at the Ceend of the
Insulin occurs as a result of both its interactlion with 02

and Wp (activated in the ultrasound wave field), and as a

result of its activation hy Qllaradicals whose formation is
catalyzed 1n the presence of arron (ref 12),

"he gnlitiing off of the nentaneptide from the A=
chaln in the vpregence of arzon with the vuru,cipation of
the O=radicalsoceours with the rossible selective remction
of the latter with the aminoacld slutamine and cystine resi-
dues’, The ovyren activated 1n the ultrasenie wave fiald
apparentlv transforms chemically the sminoacid slutamine and
bistidine residues, as a result of which e tetrapevrtlde splits
off from the Pechain of the insulin molecule,

Rlolorical Physiecs Tnstitute of the Recelved
Aeademy of Scilences USSR 30 June 1062
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